Raman spectra were recorded from 1050 to 3410 cm -1 with a LabRAM ARAMIS (HORIBA Jobin Yvon) confocal microscope at 532 nm (2.33 eV) excitation wavelength from dip coated silicon-oxide (300 nm) wafer.
XPS spectra were recorded on Axis Ultra (Kratos, Manchester, UK) using monochromatized Al Kα radiation. Conductivity/sheet resistance measurements were done on a four-point probe from Materials Development Corporation (Chatsworth, CA), employing a probe head with a pin-distance of about 1 mm.
All experiments were conducted at room temperature. Electronic Supplementary Information Figure S1 . The optical changes monitored at 280 nm (black), 500 nm (red) and 700 nm (green) during direct photolysis at 254 nm of 0.04 g l -1 CT-GO nitrogen-saturated aqueous dispersions at pH 5.
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Raman characterization of reduced CT-GO
Recently, spectra of such defective rGO were critically and systematically evaluated. 4 Using this approach, we treated the obtained Raman spectra with Lorentz functions. They possess broadened D and G bands (deconvoluted into D, D** and G bands, see Fig. S2a ). In analogy, the so-called 2D region of Raman spectra was fitted with three peaks located at around 2700, 2950 and 3200 cm -1 (Fig. S2a) , and are assigned to 2D (or G´), D + D´(or D + G or S3) and 2 D´ (or G + D´) Raman modes, respectively. All bands from the 2D region are significantly broadened causing a bump like appearance of the 2D region of the Raman spectra ( Fig.S2 a,b) , which is typical for the samples with a high defect density. Table S1 . Results of Raman analysis for CT-GO and reduced CT-GO obtained by different methods. domains. This is another confirmation of a higher quality of the rGO obtained by indirect UVlight photoreduction compared to the well-established methods like hydrazine one.
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XPS characterization of reduced CT-GO
According to the literature it is possible to quantitatively convolute the spectra according to six different carbon species. After the reduction, the content of sp 2 -carbon (peak at 284.6 eV) increased from about 16 % to about 66%, 70% and 76% for hydrazine, EB-or photoreduced CT-GO, respectively. The contribution of sp 3 -carbon (C-C/C-H bonds) did not change as dramatically as one for sp 2 - carbon. The content of the hydroxyl/epoxy functionalities is strongly reduced for hydrazine (~15%) or EB treatment (~10%), but especially dramatic decrease had been observed for photoreduced CT-GO (1.7%). Removal of carbonyl moieties in the case of EB is better than for the hydrazine treatment. Photoreduced CT-GO possesses almost no carbonyls. In contrast to hydrazine or EB treatment, a complete disappearance of the carboxyl functionality has been determined for photoreduced CT-GO.
The calculated C/O ratios for both types of GO reveals a significant degree of deoxygenation, starting from the same value of 2.3 for both non-treated GO's and ending with 7.4 ± 0.5 for reduced CT-GO's and 9.5 ± 1.4 for reduced oxo-G 1 . There is a trend for a slightly higher C/O ratio for reduced oxo-G 1 compared to reduced CT-GO, when the values for one particular treatment are taken (some more difference had been seen for the EB reduction).
Electronic Supplementary Information
Calculations for energy consumption:
Energy consumption in pulsed 248 nm KrF excimer laser GO reduction experiment 10 energy is absorbed by 3 ml of 0.05 g/l ai-GO dispersion, hence ca. 3.9 J is needed for the reduction of 1 ml of 0.1 g/l oxo-G 1 . Thus, the energy input in the case of direct pulsed laser reduction of GO is at least 5 times higher than for the described in this work indirect photoreduction of GO.
UV-vis criterion of rGO quality
The quality of the rGO obtained by direct laser-induced reduction is much lower. The final product, is in fact, only partly reduced GO. It follows from the UV-vis spectra of the starting GO and the end product and GO (at ca. 230 nm), when a dispersion of the latter is stable and no other strongly absorbing components are present, should be in the range of 1.6-1.7. These values can be indeed calculated from the published UV-vis spectra published. Since they were obtained with different starting GO's by hydrazine 11, 12 and EB method 2 , one can conclude that i) the nature of starting material and ii) reduction method do not play a significant role on the above mentioned ratio, when a maximal possible reduction degree is achieved.
However, in the case of Ref 10 the A rGO /A GO ratio is equal to 1.1 only. Also, the shape of the obtained rGO spectrum does not have a prominent maximum at 260-270 nm, as it is reported for hydrazine 11, 12 or EB-reduced GO 2 .
The same is even more relates to the spectra of the "rGO" obtained via femtosecond laser treatment of GO (see Fig. 2 in 13 where the maximal absorbance of rGO is lower, than one for starting GO. It is unclear, why the absorption maximum of the obtained rGO is situated at ca.
230 nm, but not at 260-270 nm as it is well-established. Finally, it is difficult to judge on the GO reduction degree, since no data on conductivity/sheet resistance was presented.
